Cytoplasmic microtubules are essential for the formation of membrane-bound polyribosomes.
Colchicine, at low intracellular concentrations, causes a rapid depolymerization of membrane-associated polyribosomes. Poly(A+) mRNA is rapidly lost from these polysomes, and 80 S monomers are left attached to the membranes of the endoplasmic reticulum. Binding studies and measurements of intracellular colchicine concentrations indicate that the drug is acting via depolymerization of cytoplasmic microtubules. The vinca alkaloids, vincristine and vinblastine, have the same effect on polyribosomes, whereas lumicolchicine is ineffective. Furthermore, cordycepin and actinomycin D are without effect on polyribosomes indicating that colchicine is not simply inhibiting the production or transport of new mRNA. It appears that disruption of the cytoplasmic microtubule network prevents membrane-associated ribosomes from reinitiating protein synthesis resulting in the rapid loss of mRNA.